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Abstract 

While  Germany  has  a  very  open,  export-oriented  manufacturing  sector,  to  date 
there  has  been  little  or  no  research  on  the  role  of  exporting  in  German  firm 
performance.  This  paper  documents  the  significant  differences  between  exporters 
and  non-exporters  and  attempts  to  identify  the  sources  of  these  disparities. 
Exporters  are  much  larger,  more  capital-intensive,  and  more  productive  than 
non-exporters.  However,  the  bulk  of  the  evidence  suggests  that  these  performance 
characteristics  predate  entry  into  the  export  market.  We  find  no  positive  effects 
on  employment,  wage  or  productivity  growth  after  entry.  Our  results  provide 
confirming  evidence  that  success  leads  to  exporting,  rather  than  the  reverse. 
KEY  WORDS:  trade,  productivity  growth,  export-led  growth 
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1.     Introduction 

A  growing  literature  on  the  characteristics  and  performance  of  exporters  has 
documented  their  exceptional  performance  characteristics  at  a  point  in  time 
and  has  raised  the  question  of  whether  exporter  outperform  non-exporters. 
All  the  previous  work  to  date  has  been  on  countries  moving  from  low  shares 
of  exports  to  shipments  to  high  shares.1  In  fact,  increasing  export  shares 
have  been  held  up  as  a  potential  source  of  growth  booms  for  less  devel- 
oped economies,  see  World  Bank  (1993).  Almost  nothing  is  known  about 
the  relationship  between  exporting  and  success  in  advanced  economies  with 
stable  export  shares.  It  can  easily  be  argued  that  the  German  case  repre- 
sents perhaps  the  best  example  of  an  economy  with  a  mature  export  market. 
Throughout  the  post-WWII  period,  and  especially  in  recent  years,  Germany 
has  relied  on  export  markets  to  sustain  its  manufacturing  sector.  At  least 
in  the  business  press,  it  is  fairly  routine  to  observe  comments  about  how 
exporting  has  allowed  Germany  to  maintain  its  relatively  high  share  of  man- 
ufacturing in  total  output.  Since  it  is  well-established  that  manufacturing 
jobs  are  relatively  well  paid,  the  relative  strength  of  German  manufacturing 
has  supported  higher  than  average  wages  for  German  workers. 

In  this  paper,  we  pursue  two  goals:  first,  we  examine  the  characteristics 
and  performance  of  exporters  and  non-exporters  in  German  manufacturing. 
In  particular,  we  document  the  importance  of  exporting  in  both  industries 
and  manufacturing  establishments.  We  ask  whether  exporters  pay  higher 
wages  and  have  higher  productivity.  Second,  and  perhaps  more  importantly, 
we  provide  evidence  on  the  sources  of  the  relatively  good  performance  traits  of 
exporting  firms  and  plants.  We  outline  and  test  alternative  explanations  for 
the  superior  performance  including  those  have  exporting  leading  to  success 
and  those  which  argue  that  successful  plants  become  exporters. 

The  literature  on  the  relationship  between  exporting  and  firm  perfor- 
mance is  relatively  recent.  Wagner  (1995),  using  the  same  data  set  em- 
ployed here,  documents  the  positive  relation  between  export  participation 
and  firm  size.  In  addition,  he  reports  that  total  sales  growth  is  positively 
correlated  with  increases  in  export  intensity.  In  a  series  of  papers,  Bernard 

'This  includes  work  on  the  U.S.  where  the  export  share  of  manufacturing  production 
has  been  rising  rapidly  since  1987  (Bernard  and  Jensen,  1996b).  An  exception  is  Wagner 
(1995)  which  examines  the  relationship  between  firm  size  and  exporting  using  the  Lower 
Saxony  data. 


and  Jensen  (1995ab,  1996ab)  document  the  differences  between  exporters 
and  non-exporters  in  US  manufacturing.  They  find  that  exporters  have  sub- 
stantial size  and  productivity  advantages  over  non-exporters  and  pay  signifi- 
cantly higher  wages.  In  addition,  exporters  are  more  capital  and  technology 
intensive.  These  export  premia  hold  over  time  and  within  size  category.  In 
explaining  the  nature  of  the  performance  advantage,  Bernard  and  Jensen 
(1995b)  find  that  good  attributes  pre-date  entry  into  exporting  and  that 
there  is  less  evidence  for  performance  gains  once  firms  have  entered  the  export 
market.  An  exception  is  that  export  intensive  firms  have  faster  productivity 
growth  rates  than  non-exporters.  Bernard  (1995)  considers  the  performance 
of  exporting  firms  during  trade  liberalization  in  Mexico,  finding  that  ex- 
porters start  with  performance  advantages  and  outperform  non-exporters  as 
liberalization  proceeds. 

As  in  these  other  studies  on  exporters,  we  find  that  exporting  plants 
in  Lower  Saxony  have  decidedly  better  performance  attributes  than  non- 
exporters,  even  within  the  same  industry.  While  wage  differentials  are  mod- 
est, productivity  is  substantial  higher  at  exporters.  Turning  to  an  explana- 
tion of  these  finding,  our  results  are  quite  clear  on  several  points.  Several 
years  before  they  begin  to  sell  their  product  abroad,  exporters  already  have 
many  of  the  superior  characteristics.  They  are  larger  and  more  productive 
and  these  differences  are  accentuated  in  the  run-up  to  exporting.  The  years 
prior  to  entry  show  significantly  faster  growth  in  employment,  shipments  and 
productivity  for  these  future  exporters. 

On  the  other  hand,  performance  after  the  start  of  exporting  is  no  better, 
and  often  even  worse,  than  that  of  non-exporters.  Especially  over  short 
horizons,  exporters  have  lower  growth  rates  for  most  performance  measures. 
Part  of  the  reason  for  the  poor  performance  after  entry  is  due  to  entry  and 
exit  in  the  export  market.  Entry  is  associated  with  dramatic  improvements 
in  outcomes  including  shipments  and  productivity,  while  ceasing  exporting  is 
a  disastrous  outcome  for  the  plant,  showing  negative  growth  of  all  measures. 

Our  results  caution  that  exporting  cannot  be  held  up  as  the  panacea  for 
domestic  ills.  Successful  plants  and  firms  can  and  do  take  advantage  of  export 
markets  to  grow.  However,  exporting  itself  does  not  provide  a  performance 
edge  to  firms,  rather  it  appears  that  the  ability  to  position  oneself  to  compete 
and  sell  abroad  is  the  source  of  superior  characteristics  at  exporting  plants. 

The  remainder  of  the  paper  is  organized  as  follows:  first,  in  section  2., 
we  review  the  evidence  on  how  much  better  exporters  are  at  any  point  in 


time.  We  then  discuss  how  exporting  might  interact  with  firm  structure  and 
performance  in  section  3..  In  section  4.,  we  take  up  the  issue  of  ex-ante  per- 
formance and  ask  whether  good  firms  become  exporters.  We  evaluate  ex-post 
outcomes  over  various  time  horizons  in  section  5.  and  assess  any  performance 
improvements  from  exporting.  To  understand  the  post-entry  results,  we  look 
at  how  plants  change  when  they  enter  and  exit  the  export  market  in  section 
6.  and  we  examine  whether  exporters  have  a  higher  probability  of  surviving. 
Section  7.  concludes. 

2.      Exporters  and  Exporting 

To  understand  the  role  of  exporting  in  success  for  the  establishment,  we  use 
an  unbalanced  panel  data  set  on  7624  German  plants  from  1978-1992.  The 
strict  nature  of  data  confidentiality  requirements  in  Germany  means  that 
permission  is  needed  from  both  the  Federal  and  appropriate  State  statistical 
agencies  to  use  information  collected  at  the  level  of  the  establishment.  As  a 
result,  we  are  limited  to  studying  the  export  performance  from  firms  in  one 
state,  Lower  Saxony,  the  second  largest  of  the  'old'  federal  states.  The  data 
for  this  paper  come  from  the  annual  survey  of  establishments  with  20  or  more 
employees  conducted  by  the  Lower  Saxony  statistical  office.2  Data  coverage 
includes  employment,  the  value  of  shipments,  the  value  of  exports,  annual 
wages  by  two  category  of  workers,  production  worker  hours,  and  investment 
and  capital  stocks.  We  start  by  considering  the  composition  of  industry  in 
the  panel  and  export  characteristics  by  sector. 

2.1      Exporting  Industries  in  Lower  Saxony 

In  Tables  1  and  2,  we  report  the  distribution  of  plants  in  the  Lower  Saxony 
panel  by  industry  for  1978  and  1992.3  Among  reporting  industries,  electrical 
equipment,  engineering,  and  plastics  make  up  the  largest  share  of  shipments, 
while  those  industries  and  non-ferrous  metals  are  the  largest  exporters.   In 

2See  Appendix  A  for  more  information  on  construction  of  the  data.  Details  regarding 
the  data  are  given  in  Methner  (1992). 

For  reasons  of  data  confidentiality,  we  cannot  report  statistics  for  some  industries 
in  each  year.  Industries  omitted  from  Tables  1  and  2  cover  28%  of  plants  and  42%  of 
employment  in  the  sample  in  1979  and  57%  of  plants  and  employment  in  1992.  All 
subsequent  calculations  in  the  paper  include  all  plants  in  the  sample. 


both  1979  and  1992,  44%  of  all  establishments  in  the  panel  exported  and  the 
average  exports  to  shipments  ratio  was  about  40%  in  both  years.  As  might 
be  expected  in  an  export-oriented  economy  such  as  Germany,  the  breadth 
and  depth  of  exporting  is  substantial.  In  particular,  it  is  significantly  higher 
than  in  a  more  closed  economy  such  as  the  U.S.,  where  13%  of  manufac- 
turing plants  exported  an  average  of  7.3%  of  their  output  in  1987  (Bernard 
and  Jensen  1995a).4  As  is  typically  found  in  comparisons  of  exporters  to 
non-exporters,  within  every  industry  except  coal  mining,  the  average  size  of 
exporting  plants  is  substantially  larger  than  that  of  non-exporters. 

2.2      Exporters  and  Non- Exporters 

To  begin  our  examination  of  the  differences  between  exporters  and  non- 
exporters  in  Lower  Saxony  and  the  sources  of  those  differences,  we  show 
the  distribution  of  export  intensity  in  Figure  1.  In  our  sample,  46%  of  plants 
export  in  1978  and  1992.  However,  even  in  an  export-oriented  manufacturing 
sector,  only  a  small  fraction  of  plants  produce  the  majority  of  their  output  for 
foreign  destinations.  Half  of  the  plants  reported  export  to  shipments  ratios 
of  0.15  or  smaller  in  1979  and  only  12.6%  of  plants  exporters  more  than  half 
their  output.  Exporting  intensities  are  almost  identical  in  1992,  suggesting 
that  while  the  volume  of  exports  rose,  the  degree  of  outward  orientation  was 
relatively  stable  during  this  period.5 

We  report  plant  means  for  a  variety  of  plant  characteristics  in  Tables  3 
and  4.  We  consider  4  groupings  of  plants  by  size  in  both  197S  and  1992: 
all  plants,  plants  with  fewer  than  250  employees,  plants  with  more  than 
250  employees  and  large  plants  with  more  than  500  employees.  As  reported 
above,  size  differentials  between  exporters  and  non-exporters  are  substantial, 
even  within  broad  size  categories  exporters  are  a  third  to  50%  larger  than  non- 
exporters.  Shipments  are  accordingly  much  larger  at  exporters  as  well.  In 
fact,  labor  productivity,  measured  in  either  output  per  worker  or  value-added 
per  worker  on  average  is  almost  identical  across  exporters  and  non-exporters. 
However,  this  similarity  hide  substantial  variation  across  plant  size.  Smaller 

4By  1992  U.S.  export  participation  and  intensity  had  risen  significantly;  19%  of  U.S. 
plants  exported  on  average  over  13%  of  their  output.  See  Bernard  and  Jensen  (1996x). 

5For  Germany  as  a  whole,  GDP  rose  52.1%  from  1,917  billion  DM  in  1978  to  2916  billion 
DM  in  1992  (measured  in  constant  1991  prices).  Exports  from  Germany  rose  66.0%  during 
the  same  period  from  22.7%  of  GDP  in  1978  to  24.8%  in  1992. 


non-exporters  are  3-4%  more  productive  than  their  exporting  counterparts, 
but  large  exporters  have  substantial  productivity  advantages,  on  the  order 
of  30-50%. 

Looking  at  labor  inputs  we  again  see  differences  that  vary  across  size 
categories.  Average  wages  are  7%  higher  at  exporters  but  within  size  cat- 
egories we  see  wage  premia  only  at  the  smaller  plants.  The  average  wage 
differential  is  driven  mostly  by  the  higher  numbers  of  exporters  in  the  large 
plant  categories.  As  found  in  other  studies,  larger  plants  pay  substantially 
higher  wages.  Breaking  employment  into  blue  collar  and  white  collar  work- 
ers, we  find  that  any  export  wage  premia  are  found  exclusively  for  white 
collar  workers.  Again  small  plants  appear  to  pay  an  export  premium  to 
white  collar  workers  but  again  the  heavy  presence  of  exporters  among  the 
larger  plants  who  pay  substantially  more  for  their  white  collar  workers  is  the 
dominant  source  of  the  export  wage  disparities.6  In  addition  the  composition 
of  employment  differs  both  across  export  status  and  plant  size.  Exporters 
employ  more  white  collar  workers,  especially  in  the  largest  plant  categories, 
although  the  differential  has  dropped  over  time. 

Surprisingly,  exporters  are  less  likely  to  be  part  of  a  multi-plant  firm. 
In  the  U.S.,  60%  of  exporting  plants  are  associated  with  a  larger  corporate 
enterprise.  In  the  Lower  Saxony  region  only  22%  of  exporters  are  part  of 
bigger  firms,  while  more  than  a  third  of  non-exporters  had  larger  corporate 
structures. 

2.3      Export  Premia 

The  results  presented  above  are  broadly  consistent  with  prior  work  on  the 
differences  between  exporters  and  non-exporters  in  other  countries.  However, 
standard  trade  theory  suggests  that  industry  composition  may  account  for 
the  preponderance  of  these  differences.  On  the  other  hand,  prior  research 
on  U.S.  and  Mexican  exports  suggests  that  the  differences  between  exporters 
and  non-exporters  within  industries  are  larger  than  the  cross-industry  vari- 
ations. Accordingly,  we  calculate  export  premia  for  the  plant  characteristics 
controlling  for  industry  and  plant  size.    The  export  premia  are  estimated 

6The  wage-size  differential  is  substantial.  Blue  collar  and  white  collar  workers  in  ex- 
porting plant  with  500+  employees  are  paid  "15%  more  than  their  counterpart  in  exporting 
plants  with  fewer  than  250  employees. 


from  a  regression  of  the  form 

In  Xu  =  a  +  /?Exporti(  +  A  In  Sizeit  +  71  Industry,^  +  -y2  Yeart  +  eit     ( 1 ) 

where  Xa  is  the  plant  characteristic,  Export,  is  a  dummy  for  current  ex- 
port status,  Size  is  given  by  total  employment,  and  Industry,  is  a  vector  of 
185  industry  dummies  and  Year*  is  a  vector  of  year  dummies.  The  export 
premium,  /?,  shows  the  average  percentage  difference  between  exporters  and 
non-exporters  in  the  same  industry. 

We  also  consider  a  second  specification 

In  A'*  =  Q+/?Export,1+^EXPTVS,ffAlnSize,t+7lndustry,(+72Year(-fe,t(2) 

where  EXPTVS;  is  the  share  of  exports  in  total  shipments.  This  specification 
allows  for  an  export  premium  that  varies  with  export  intensity. 

Results  from  the  two  specifications  are  given  in  Table  5.  As  seen  above, 
average  wages  are  slightly  higher  at  exporters,  but  the  difference  comes  en- 
tirely from  wages  for  white  collar  workers  which  are  2.3%  higher  at  exporters, 
while,  interestingly,  blue  collar  workers  receive  lower  wages.  The  small  wage 
differentials  are  even  more  surprising  in  light  of  the  large  productivity  differ- 
ences between  exporters  and  non-exporters.  Shipments  per  worker  are  19.4% 
higher  at  exporters  and  value-added  per  worker  is  21.6%  higher. 

Part  of  the  higher  productivity  is  due  to  increased  capital  intensity  at  ex- 
porting plants.  Within  industries  exporters  are  12.2%  more  capital  intensive 
and  invest  7.6%  more  per  worker.  The  composition  of  employment  differs 
substantially  as  well,  exporters  employ  4.0%  more  white  collar  workers  as  a 
fraction  of  their  total  work  force.  Even  controlling  for  industry  and  plant 
size,  in  Lower  Saxony,  exporters  are  less  likely  to  be  part  of  a  multi- plant 
establishment. 

The  relationship  between  export  intensity  and  plant  characteristics  is 
given  in  column  2  of  Table  5.  For  all  types  of  wages,  there  is  a  positive 
relationship  between  export  intensity  and  the  wage  level.  This  is  particularly 
true  for  white  collar  wages  which  rise  0.9%  for  each  10%  increase  in  export 
intensity.  Since  we  have  no  controls  for  the  human  capital  of  the  workers,  it 
is  likely  that  the  increasing  white  collar  wage  premium  is  due  to  higher  skill 
and  education  levels  of  workers  in  exporting  firms.7 

7  Wagner  (1996)  reports  evidence  from  a  panel  of  firms  that  the  share  of  employees  with 
a  university  or  polytechnic  degree  is  positively  correlated  with  export  status  and  export 
intensity. 


The  productivity  rise  with  export  intensification  is  even  stronger.  Plants 
that  ship  less  than  10%  of  the  product  abroad  have  a  productivity  advan- 
tage of  14-17%  over  non-exporters,  while  plants  that  ship  more  than  half 
of  their  output  abroad  have  productivity  premia  of  31-34%.  This  matches 
the  differences  in  capital  intensity  and  investment  per  worker,  both  of  which 
rise  sharply  as  export  intensity  increases.  Similarly  the  share  of  white  collar 
workers  in  total  employment  increases  as  export  intensity  rises.8  While  the 
average  exporter  is  less  likely  to  belong  to  a  multi-plant  firm,  plants  with 
high  export  shares  are  increasingly  likely  to  be  part  of  such  a  firm. 

In  unreported  results,  we  recalculate  the  premia  dropping  the  industry 
controls.  Wage  premia  rise  substantially  especially  for  white  collar  workers. 
In  other  words  exporters  in  general  receive  higher  wages  but  this  is  mostly 
an  industry  effect,  exporting  industries  pay  higher  wages.  This  could  reflect 
German  wage  setting  practices  whereby  significant  fractions  of  wage  move- 
ments are  determined  in  industry  bargaining  and  firm-specific  components 
are  relatively  small.  Productivity  differentials  are  unchanged  (or  slightly 
higher).  Capital  intensity  differentials  are  actually  lower,  and  insignificant 
without  the  industry  controls,  while  investment  per  worker  is  unchanged. 
Similarly  the  white  collar  fraction  of  employment  is  unchanged  when  the 
industry  dummies  are  dropped. 

In  the  previous  results  we  found  that  wages  were  slightly  higher  at  export- 
ing plants,  particularly  for  white  collar  workers.  To  more  properly  evaluate 
the  role  of  exporting  in  the  increased  wages,  we  present  results  in  Table  6 
from  regressions  of  the  form  below: 

In  Wag  en  =  a  +  /?1Export,t  +  A  In  Plant,*  +  71  Industry,/  -f72Yeart  +  e;t  (3) 

In  Wageit  =  a+/?2Export„+0EXPTVS,(-rA  In  Plant* +7lndustry,t+ 72Year,+e,t(4) 

where  Plant,*  is  a  vector  of  plant  characteristics  including  total  employment, 
capital  per  worker,  production  worker  hours,  and  a  multi-plant  dummy.  The 
wage  premia  found  before  are  almost  unchanged,  even  though  all  the  plant 
characteristics  enter  significantly.  The  average  wage  premium  at  exporters  is 
2.6%,  while  blue  collar  workers  receive  no  premium  and  white  collar  workers 

8This  result  suggests  that  the  increased  share  of  white  collar  workers  is  not  simply  due 
to  the  overhead  requirements  of  exporting. 


are  paid  3.3%  more.  Results  including  export  intensity  are  similar,  increas- 
ing intensity  raises  the  wages  of  all  workers,  especially  white  collar  workers. 
Excluding  the  industry  dummies  we  see  wage  premia  on  the  order  of  5-10%, 
again  lowest  for  blue  collar  workers  and  highest  for  white  collar  employees. 
Finally,  to  determine  the  robustness  of  the  wage  premia  to  unobserved 
heterogeneity  across  plants,  we  estimate  a  fixed  effect  specification.  The 
magnitude  of  the  export  premium  for  average  wages  drops  to  0.8%  and  that 
for  white  collar  workers  drops  to  1.3%  but  both  remain  significant.9 

3.      Exporting  and  Firm  Success 

The  previous  section  documented  emphatically  that  exporters  have  rela- 
tively desirable  performance  characteristics.  In  particular,  productivity  at 
exporters  is  substantially  higher  than  at  non-exporters.  However,  the  exact 
relationship  between  exporting  and  good  firm  outcomes  is  not  revealed  by 
the  cross-section  analysis.  In  this  section,  we  present  several  different,  but 
not  necessarily  mutually  exclusive,  discussions  of  how  exporting  and  success 
might  be  related  at  the  firm. 

3.1      Exporting  Improves  Firms 

In  discussing  the  relationship  between  exporting  and  firm  success  in  Germany, 
one  hears  two  familiar  phrases:  "all  German  firms  are  exporters"  and  "Ger- 
man firms  have  to  export  to  succeed".  The  descriptive  statistics  in  the  pre- 
vious section  clearly  refute  the  fact  that  all  German  firms  are  exporters  but 
the  question  remains  of  whether  exporting  firms  outperform  non-exporters. 
In  a  survey  piece,  Richardson  and  Rindal  (1995)  outline  numerous  arguments 
why  exporters  might  be  better  firms  than  non-exporters  and  make  the  case 
for  increasing  policy  attention  to  the  concerns  of  exporting  plants. 

There  are  several  theoretical  reasons  why  exporting  might  improve  firm 
performance.  First,  in  an  economy  as  small  as  Germany's,  exporting  provides 
a  natural  expansion  of  the  market.  Serving  a  larger  market  might  allow  a  firm 

Considering  the  coefficients  on  the  other  observable  plant  characteristics,  we  find  that 
capital  deepening  is  positively  related  to  wages  for  all  types  of  workers,  as  is  the  multi-plant 
dummy.  Increasing  size  has  a  negative  effect  in  the  fixed  effects  specification,  suggesting 
that  new  workers  may  be  paid  less  than  the  average  wage. 


to  take  advantage  of  any  economies  of  scale  in  production  or  to  provide  some 
reduction  in  domestic  variations  in  demand.  In  either  case  we  would  expect 
to  see  higher  output  levels  at  exporting  firms  as  well  as  a  lower  probability 
of  failure. 

Another  link  running  from  exporting  to  success  stems  from  the  more  neb- 
ulous notion  of  international  competition.  The  reasoning,  often  associated 
with  the  McKinsey  (1993)  study  of  manufacturing,  argues  that  firms  par- 
ticipating in  international  markets  are  exposed  to  more  intense  competition 
and  must  improve  faster  than  firms  who  sell  their  products  domestically  and 
face  no  international  markets.  In  its  purest  form,  this  argument  does  not 
require  exporting  as  a  domestic-oriented  firm  can  face  'imported'  competi- 
tion. However,  we  would  expect  that,  on  average,  exporting  firms  should 
outperform  non-exporters  in  terms  of  sales  and  productivity  growth.  An  ad- 
ditional implication  is  that  exiting  the  export  market  will  signal  failure  and 
be  associated  with  negative  outcomes. 

Yet  another  route  for  exporting  to  lead  to  success  focuses  on  product 
variety.  If  firms  are  not  differentiated  by  cost  of  production,  but  rather  by 
product  attributes,  then  those  products  that  are  desirable  to  foreign  con- 
sumers will  be  exported.  Exporting  firms  will  sell  more  goods  and  hire  more 
inputs  but  might  have  no  relative  gain  in  productivity.  Empirical  implica- 
tions of  this  model  include  relative  employment  and  output  increases  when 
firms  begin  exporting  but  no  growth  advantages  in  the  long  run  for  any 
characteristic.10 

3.2     Good  Firms  Export 

While  there  are  many  reasons  why  exporting  might  improve  firm  perfor- 
mance, the  argument  for  reverse  causation  is  simple  and  compelling.  There 
is  little  doubt  that  there  exist  additional  costs  of  selling  goods  in  foreign 
markets.  The  range  of  extra  costs  include  transportation  costs  if  the  market 
is  distant,  distribution  or  marketing  costs,  personnel  with  skill  to  manage 
foreign  networks  or  production  costs  in  modifying  current  domestic  products 
for  foreign  consumption.  Any  additional  cost  of  selling  abroad  has  a  sim- 
ilar effect,  more  productive  firms  will  be  more  likely  to  export.    Similarly, 

10Shipments  and  input  growth  might  be  faster  or  slower  at  exporters  after  entry  de- 
pending on  the  relative  growth  of  domestic  and  foreign  markets. 
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firms  with  greater  monopoly  power  should  export  earlier.  In  either  case, 
the  cross-sectional  differences  between  exporters  and  non-exporters  may  be 
easily  explained  by  ex-ante  differences  between  firms.  Good  firms  become 
exporters. 

A  related  dimension  of  the  success  leads  to  exporting  story  may  result 
from  forward-looking  behavior  by  firms.  If  firms  must  lower  costs  or  introduce 
new  products  to  successfully  export,  then  improved  performance  might  occur 
just  before  entry  into  the  export  market.  Instead  of  exporting  leading  to  ex- 
post  success,  the  desire  to  export  leads  the  firm  to  improve  its  performance 
ex-ante. 

4.      Performance  Before  Exporting 

The  competing  explanations  presented  in  the  previous  section  for  the  positive 
correlation  between  exporting  and  good  plant  characteristics  provide  some 
simple  testable  implications.  If  exporting  leads  to  success,  we  would  ex- 
pect that  today's  exporters  should  outperform  today's  non-exporters,  ceteris 
paribus.  If,  on  the  other  hand,  firms  succeed  before  they  begin  exporting,  we 
would  expect  higher  levels  and  faster  growth  rates  for  future  entrants  into 
the  export  market.  Nothing  about  the  explanations  is  mutually  exclusive 
so  we  might  find  evidence  for  both  explanations.  We  start  by  considering 
the  characteristics  of  exporter's  several  years  prior  to  entry  into  the  foreign 
market. 

If  good  firms  become  exporters  then  we  should  expect  to  find  significant 
differences  in  performance  measures  several  years  before  they  begin  to  export. 
To  verify  this  possibility,  we  select  a  sub-sample  of  our  plants,  including  only 
those  that  did  not  export  for  at  least  three  year  in  a  row,  i.e.  plants  that  did 
not  export  in  years  T-3,  T-2,  and  T-l  but  may  or  may  not  have  exported  in 
year  T.  We  then  regress  the  levels  of  our  performance  measures  in  year  T-3 
on  the  export  status  of  the  plant  in  year  T. 

In  XiTs  =  a  +  /3Export,-j  +  7lndustry:-  +  /cYearj_3  +  e,r-3  (5) 

The  results  are  reported  in  Table  7.  We  find  that  few  of  the  coefficients  on 
the  export  dummy  in  year  T  are  significant,  even  at  the  10%  level.11  However, 

11The  high  p-values  are  mostly  being  driven  by  the  small  number  of  future  exporters 
relative  to  future  non-exporters. 
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the  magnitude  of  the  point  estimates  suggests  that  exporting  establishments 
do  indeed  have  many  of  their  desirable  performance  characteristics  3  years 
prior  to  entering  the  export  market.  Employment  is  9%  higher  at  future 
exporters,  higher  for  white  collar  workers,  and  shipments  are  11%  greater. 
Even  productivity  is  2-5%  greater  at  these  establishments. 

In  Table  8,  we  provide  another  check  of  the  relationship  between  ex- 
ante  success  and  exporting.  We  consider  the  growth  performance  of  future 
exporters  in  the  years  prior  to  entry,  i.e.  from  year  T-3  to  T-2  and  T-2  to 
T-l,  in  a  regression  of  the  following  form 

A  In  Xn  =  a  +  /?Export,T  +  7lndustry,  +  nYea.Tt  +  tlt.  (6) 

Here, we  find  emphatic  evidence  that  plants  who  enter  the  export  market  out- 
perform their  non-exporting  counterparts  in  the  years  prior  to  entry.  Em- 
ployment growth  is  1.4%  faster  per  year  and  is  2.4%  higher  for  white  collar 
workers.  Shipments  grow  2.7%  faster  in  the  years  leading  up  to  exporting. 
Even  productivity  growth  is  1.0-1.6%  higher  although  the  coefficient  is  not 
significant.  Wage  performance  is  no  different  at  the  two  types  of  plants,  con- 
firming our  earlier  results  that  exporters  do  not  have  substantially  different 
wage  levels  than  non-exporters. 

On  balance,  we  find  evidence  that  exporters  have  better  performance  than 
non-exporters  several  years  before  beginning  to  export.  In  addition,  these 
differences  are  increasing  at  rapid  rates  during  the  run-up  to  exporting.  In 
the  next  section,  we  ask  whether  this  superior  performance  continues  once 
the  plant  begins  to  export. 

5.      Performance  After  Exporting 

To  evaluate  the  possible  effects  of  exporting  on  plant  performance  in  Ger- 
many, we  run  a  simple  regression  of  changes  in  plant  characteristics.  As 
mentioned  above,  we  focus  on  the  results  for  shipments  and  productivity  to 
evaluate  plant  performance  in  Table  9.  Productivity,  employment  and  wage 
growth  provide  indicators  of  the  benefits  to  the  overall  economy. 

%AXiT  =  -  (In XiT  -  In  A',0)  =  a  +  /?Export,0  +  6Plant,0  +  eiT.       (7) 

The  results  for  one  year  horizons  are  particularly  poor  for  all  character- 
istics. Wages  of  all  types  grow  more  slowly  at  exporters  than  non-exporters, 
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0.4%  per  year  slower.  The  coefficient  for  employment  growth  is  slightly  pos- 
itive although  not  significant.  Shipments  growth  is  substantially  lower  for 
exporters,  1.2%  per  year  less  than  at  non-exporters.  This  lower  growth  in 
output  results  in  dramatically  lower  productivity  growth,  exporters  see  pro- 
ductivity growth  1.5-1.7%  lower  than  similar  non-exporting  firms. 

Since  it  is  likely  that  the  year  of  entry  into  exporting  is  one  of  substantial 
changes  for  the  plant,  we  also  consider  exporter  performance  over  a  five  year 
horizon.  Wages  continue  to  show  significantly  negative  results,  especially  for 
blue  collar  workers.  Employment  gains  for  production  workers  are  positive 
over  the  long  horizon.  Perhaps  most  importantly,  productivity  growth  is  still 
sharply  lower  for  exporters  even  over  the  longer  interval,  averaging  0.7-1.0% 
per  year  less.  Results  over  the  longest  available  horizon  in  our  panel,  nine 
years,  show  no  significant  growth  differences  between  exporters  today  and 
non-exporters  today. 

These  results  are  bad  news  for  the  theories  that  exporting  by  itself  im- 
proves plant  performance.  At  best  there  are  no  significant  differences,  and 
for  most  intervals  exporters  substantially  underperform  non-exporters.  The 
most  damaging  evidence  comes  from  the  productivity  numbers.  We  see  signif- 
icantly worse  labor  productivity  growth  at  exporters.  To  help  us  understand 
the  sharp  differences  in  relative  performance,  in  the  next  section  we  describe 
the  changes  that  occur  at  plants  as  they  enter  and  exit  the  export  market. 

6.      Entry,  Exit  and  Survival 

Thus  far,  we  have  shown  evidence  that  exporters  outperform  non-exporters 
prior  to  entry  but  perform  substantially  worse  after  starting  to  export.  In 
this  section,  we  evaluate  the  changes  that  occur  during  the  transition  years  in 
and  out  of  exporting.  We  would  expect  to  find  that  shipments  adjust  sharply 
in  the  transition  years  as  firms  begin  supplying  a  new  market,  however,  other 
measure  such  as  employment  and  productivity  may  or  may  not  adjust  during 
the  transition  year.  We  estimate 

A  In  XiT  =  a  +  /?iStartlT  +  /?2BothlT  +  /93StoplT  +  fZi0  +  eiT  (8) 

where  Zl0  is  a  vector  of  plant  characteristics  in  year  0,  including  measures 
of  size,  capital  intensity,  hours,  and  multi-plant  status.    The  dummies  for 
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export  status  are  defined  as 

Start,T  =  1  if  (Export.o  =  0)  *  (ExportlT  =  1) 

Both.r  =  1  if  (Exports  =  1)  *  (Export.j  =  1)  (9) 

Stop.T  =  1  if  (Export.o  =  1)  *  (Exports  =  0) 

where  non-exporting  in  both  years  is  the  reference  category.  The  coefficients, 
0i,  /?2,  and  /?3,  give  the  increase  in  growth  rates  for  entrants,  exporters  in  both 
years,  and  exits  relative  to  non-exporters  in  both  years. 

The  results  are  reported  in  Table  10.  For  almost  every  measure,  plants 
entering  the  export  market  have  substantially  faster  growth.  Conversely, 
exiting  plants  suffer  terrible  outcomes  by  every  measure,  and  Employment 
grows  strongly  at  plants  entering  the  export  market  (4.2%)  but  plants  that 
exit  show  even  larger  drops  (-11.6%)  while  continuing  exporters  increase 
employment  1.6%  faster  than  non-exporters.  The  employment  changes  are 
more  pronounced  for  white  collar  workers  than  blue  collars  employees.  Firms 
entering  the  export  market  increase  their  white  collar  employment  6.1%  and 
drop  it  9.7%  when  they  exit.  The  comparable  adjustments  for  blue  collar 
workers  are  3.1%  and  -5.8%  respectively.  Wages  increase  at  starters  (0.8%) 
and  fall  sharply  at  stoppers  (-1.6%).  surprisingly  continuing  exporters  see 
worse  wage  performance  than  non-exporters. 

Not  surprisingly,  we  find  a  large  change  in  total  shipments  as  plants  enter 
and  exit.  Entrants  increase  shipments  10.2%  while  exits  see  their  shipments 
fall  12.9%.  Productivity  shows  similar  patterns  rising  4.8-6.7%  in  the  year 
that  exports  begin  and  falling  3.6-8.4%  in  the  year  exports  cease. 

Comparing  plants  that  do  not  change  status,  we  find  mixed  results.  Con- 
tinuing exporters  see  larger  growth  in  employment,  and  somewhat  faster 
shipments  growth.  However,  productivity  and  production  worker  wages  grow 
more  slowly  than  at  non-exporters  in  both  periods. 

6.1      Survival 

For  our  final  exploration  of  the  exporting-success  nexus,  we  consider  per- 
haps the  most  important  potential  benefit,  the  impact  of  exporting  on  the 
probability  of  plant  survival.  Since  one  of  the  most  important  advantages 
to  the  firm  from  exporting  may  be  the  diversification  of  risk  associated  with 
demand  shocks,  we  examine  the  relationship  between  exporting  and  plant 
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survival.  Table  11  presents  the  results  from  a  probit  of  the  form 

(l  if  /^Export,-,.!  +  +AZ,t_!  +  7Year1_1  +  eit  >  0 
[0  otherwise 

where  Fa  equals  one  of  the  plant  fails  in  year  t.  As  before  Z,t_i  is  a  vector  of 
plant  characteristics  in  the  initial  year.  We  look  at  failure  probabilities  over 
one,  five  and  nine  year  intervals  and  consider  specifications  with  and  without 
plant  characteristics  in  the  initial  year.  Excluding  plant  characteristics,  we 
find  a  strong  increase  in  the  probability  of  survival  associated  with  exporting. 
The  probability  of  failure  is  3%  lower  over  one  year  horizon,  10%  lower  over 
a  five  year  interval  and  almost  15%  lower  nine  years  out.  However,  when 
we  control  for  other  observable  characteristics  of  the  plant,  including  size, 
productivity,  and  employment,  the  coefficient  on  export  status,  while  still 
negative,  is  close  to  zero  and  insignificant. 

7.      Conclusions 

This  paper  has  documented  important  performance  advantages  at  exporting 
establishments  in  Germany.  As  in  other  countries,  comparing  plants  within 
an  industry,  we  find  that  exporters  in  German  are  substantially  larger,  more 
capital  intensive,  employ  more  white  collar  workers,  and  are  substantially 
more  productive  than  non-exporters.  The  productivity  advantage  of  15-20% 
for  exporters  is  of  particular  interest.  If  participation  in  foreign  markets 
leads  to  substantial  productivity  gains  for  firms,  then  there  are  important 
consequences  for  policy  and  long  run  economic  performance. 

To  understand  the  nature  of  the  correlation  between  exporting  and  good 
performance,  we  propose  several  alternative  explanations.  Exporting  may 
lead  to  successful  outcomes  if  competition  in  international  markets  is  more 
intense  than  in  the  German  domestic  market.  On  the  other  hand,  there 
are  numerous  reasons  to  believe  that  good  firms  self-select  into  the  export 
market. 

In  providing  empirical  evidence  on  these  alternatives,  we  find  the  results 
to  be  quite  clear.  Good  firms  most  certainly  become  exporters.  Most,  if 
not  all,  the  productive  advantages  are  present  three  years  before  entry  into 
exporting.  In  addition,  growth  rates  of  employment,  shipments  and  pro- 
ductivity are  faster  in  the  years  leading  up  to  exporting.    There  is  little  or 
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no  evidence  that  exporting  by  itself  enhances  performance.  While  exporters 
do  show  higher  survival  rates  unconditionally  over  various  time  horizons, 
these  can  be  easily  explained  by  the  superior  performance  characteristics  of 
exporting  plants  ex-ante. 

While  shipments,  wages  and  productivity  do  not  grow  faster  after  entry 
into  the  export  market,  we  do  find  that  plants  undergo  substantial  changes 
during  the  years  they  enter  or  exit.  In  particular,  growth  rates  for  new 
exporters  are  significantly  higher  than  non-entrants  in  almost  every  category. 
Growth  rate  advantages  for  employment,  shipments  and  productivity  are  4%, 
10%,  and  5%  respectively.  Plants  that  stop  selling  abroad  see  more  than 
comparable  decreases  in  performance. 

Our  findings  demonstrate  that  firms  must  succeed  in  order  to  begin  ex- 
porting. The  transition  from  producing  solely  for  the  domestic  market  to 
selling  abroad  involves  dramatic  changes  for  the  firm  including  rapid  growth 
of  employment  and  output  and  sharp  increases  in  productivity. 
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Appendix:  Data 

The  data  employed  in  this  study  are  establishment  level  data  from  manu- 
facturing industries  in  the  one  of  the  'old'  German  Federal  States  (Laender), 
Lower  Saxony  (Niedersachsen).  They  were  collected  in  the  regular  surveys 
by  the  Statistical  Office  (Niedersaechsisches  Landesamt  fuer  Statistik  -  NLS). 
The  coverage  of  the  surveys  is  all  establishments  from  manufacturing  indus- 
tries that  employ  at  least  20  persons  in  the  local  production  unit  or  in  the 
company  that  owns  the  unit.  For  details  on  coverage  in  specific  industries 
see  Methner  (1992). 

Using  the  establishment  identification  code,  we  matched  surveys  from 
1978  through  1992  to  form  an  unbalanced  panel.  Annual  data  is  avail- 
able on:  industry,  blue  collar  hours,  blue  collar  workers,  sum  of  annual 
gross  wages,  sum  of  annual  gross  salaries,  total  employment  (average  from 
monthly  reports),  blue  collar  employment  (average  from  monthly  reports), 
sales  in  Germany,  sales  outside  of  Germany,  investment  (in  machinery,  in  land 
with/without  buildings),  payments  for  rents  and  leasing,  value  of  production. 

All  monetary  values  are  reported  in  current  prices.  To  compute  real 
values,  wages  and  salaries  were  deflated  using  the  consumer  price  index 
(Preisindex  fuer  die  Lebenshaltung,  Frueheres  Bundesbegeit,  Gesamtlebens- 
haltung).  Sales  and  value  of  production  were  deflated  using  the  price  index 
of  production  at  the  two  digit  SYPRO  industry  level  (Index  der  Erzeuger- 
preise  gewerblicher  Produkte)  and  investments  in  machinery  were  deflated 
using  the  price  index  for  machinery  goods  (Preisentwicklung  nach  den  Volks- 
wirtschaftlichen  Gesamtrechnungen,  Frueheres  Bundesbegeit,  Anlageinvesti- 
tionen  /  Ausruestungen). 

Capital  stocks  for  establishments  were  calculated  from  real  investment 
in  machinery  using  a  perpetual  inventory  method  with  an  18%  depreciation 
rate.  After  construction  of  the  capital  stocks  we  are  left  with  data  for  1983- 
1992. 
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Table  1:  Industry  Characteristics  - 1979 


Industry 

#  of  plants    % 

Exporters  Exporter  size 

Plant  Exports  Non- 

/Shipments      exporter 

size 

Coal  Mining 

100 

43.0 

123 

39.9 

140 

Stone,  sand,  clay,  asbestos 

476 

17.4 

93 

23.2 

23 

Non-ferrous  metal 

14 

87.7 

663 

40.1 

16 

Steel  drawing,  rolling 

92 

44.6 

174 

15.9 

48 

Steel 

168 

28.6 

199 

22.7 

71 

Engineering 

465 

69.2 

163 

47.6 

65 

Shipbuilding 

28 

71.4 

329 

58.9 

225 

Electrical  Equipment 

270 

48.1 

354 

37.0 

165 

Optics,  watches,  clocks 

151 

30.5 

187 

52.6 

34 

Metal  products 

133 

58.6 

184 

25.0 

53 

Musical  instruments 

27 

74.1 

159 

26.7 

49 

Glass 

31 

74.2 

292 

33.9 

50 

Sawmills 

115 

35.7 

85 

22.3 

24 

Wood  processing 

213 

50.7 

119 

17.8 

42 

Cellulose,  paper  and  board 

19 

89.5 

332 

46.4 

76 

Paper  and  Board 

85 

67.1 

141 

13.8 

90 

Printing 

175 

45.1 

74 

8.1 

77 

Plastics 

200 

70.0 

179 

28.3 

67 

Rubber 

46 

71.7 

213 

36.6 

841 

Leather 

13 

84.6 

145 

18.7 

42 

Textiles 

78 

73.1 

252 

30.5 

59 

Clothing 

191 

33.5 

122 

22.9 

68 

All 

4323 

44.2 

259 

40.7 

67 
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Table  2:  Industry  Characteristics  - 1992 


Industry 

#  of  plants 

% 

Exporter 

Plant 

Non- 

Exporters 

size 

Exports/Sh 

exporter 

ipments 

size 

Coal  Mining 

104 

45.2 

132 

34.7 

147 

Stone,  sand,  clay,  asbestos 

471 

15.7 

99 

22.3 

22 

Foundries 

34 

50.0 

229 

15.6 

44 

Engineering 

461 

68.5 

161 

46.8 

65 

Electrical  Equipment 

277 

48.0 

329 

34.0 

152 

Musical  instruments 

24 

83.3 

154 

24.9 

51 

Glass 

33 

72.7 

275 

32.4 

44 

Sawmills 

112 

35.7 

90 

21.5 

22 

Wood  processing 

207 

49.3 

118 

17.9 

40 

Cellulose,  paper  and  board 

19 

89.5 

322 

47.6 

75 

Paper  and  Board 

85 

62.4 

155 

14.3 

73 

Printing 

177 

39.0 

77 

13.8 

70 

Plastics 

193 

71.5 

173 

27.5 

67 

Leather 

15 

86.7 

130 

15.7 

42 

Textiles 

84 

75.0 

241 

30.7 

56 

Clothing 

190 

33.2 

118 

22.6 

68 

All 

4329 

44.0 

257 

39.3 

66 
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Figure  1:  Distribution  of  Exporting  Plants  by  Export  Intensity  - 1992 
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Table  3:  Mean  Characteristics  for  Exporters  and  Non-exporters  - 1978 

All  Plants                    Less  than  250                More  than  250 
Exporters  Non-          Exporters   Non-          Exporters   Non- 
Exporters Exporters Exporters 


More  than  500 
Exporters     Non- 
Exporters 


Employment 
Shipments 
Wage  per  worker 
Production  wage 
Non-production 
wage 

Shipments  per 
worker 

Value  added  per 
worker 
Machinery 
Invest-  ment  per 
worker 
Total  Invest- 
ment per  worker 
Non-production/ 
total  workers 
Multi-plant 
#  of  plants 


259.2  68.45  80.24  46.73  1000.68  629.25 

76025.6  13065.1  19287.2  10228.7  311106  86297.2 

41.2  38.17  40.18  37.89  45.46  45.57 

35.96  35.09  35.15  34.91  39.31  39.66 

55.87  50.73  54.63  50.3  60.98  61.48 

237.08  237.41  232.1  239.8  257.71  175.74 

201.26  200.76  196.12  203.19  222.56  138.24 

8.2  9.47  7.71  9.31  10.23  13.45 


10.37 

28.96 

21.72 
1903 


11.29 

28.37 

34.29 
2360 


9.94 

28.88 

15.65 
1533 


11.13 
28.36 

32.7 

2272 


12.18 

29.25 

46.9 
370 


15.38 

28.45 

76.14 
88 


1768.56  1168.94 

576449  113843 

46.64  47.01 

40.35  39.32 

65.58  62.33 

267.74  115.68 

225.1  105.3 


12.09 

13.96 

38.93 

62.35 
169 


6.71 

8.08 

30.16 

93.55 
31 
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Table  4:  Mean  Characteristics  for  Exporters  and  Non-exporters  1992 


Employment 

Shipments 

Wage  per  worker 

Production  wage 

Non-production  wage 

Shipments  per  worker 

Value  added  per  worker 

Machinery  Investment 

per  worker 

Total  Investment  per 

worker 

Non-production/total 

workers 

Multi-plant 

#  of  plants 


All  Plants 
Exporters   Non- 
Exporters 


Less  than  250 
Exporters    Non- 
Exporters 


More  than  250 
Exporters    Non- 
Exporters 


More  than  500 
Exporters    Non- 
Exporters 


257.92 

70008.6 

40.07 

34.97 

53.63 

227.78 

194.6 

7.63 

9.57 

29.24 

22.37 
1893 


67.22 

11930.1 

37.26 

34.16 

49.33 

225.43 

197 

8.19 

9.94 

28.28 

34.76 

2377 


78.64 

17951.5 

39 

34.12 

52.32 

22411 

190.84 

7.29 

9.24 

29.19 

16.33 

1515 


45.75 

9317.68 

36.97 

33.97 

48.93 

227.43 

199.81 

7.94 

9.65 

28.23 

33.12 
2289 


976.46 

278650 

44.32 

38.38 

58.88 

242.49 

209.66 

8.99 

10.87 

28.41 

46.7 
378 


625.69 

79883.3 

44.93 

39.02 

59.3 

173.63 

123.79 

14.55 

17.54 

29.39 

78.41 


1792.01 

533857 

46.08 

39.72 

61.08 

248.7 

205.18 

9.57 

10.98 

30.17 

64.85 
164 


1165.71 
90878.1 
46.99 
39.82 
62.75 
87.13 
81.76 
7.13 

8.39 

28.03 

96.77 

31 
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Table  5:  Exporter  Premia  -  Plant  Characteristics 


Exporter       t-stat 


Rz 


Exporter       t-stat    Export  share       t-stat 


Rz 


Wage  per  employee 

0.0169 

(1.79) 

0.465 

Production  Wage 

-0.0178 

(1.73) 

0.425 

Non-Production 

0.0232 

(2.28) 

0.282 

Wage 

Shipments  per 

0.194 

(5.00) 

0.423 

worker 

Value-Added  per 

0.2163 

(6.81) 

0.338 

worker 

Capital  per  Worker 

0.1223 

(4.69) 

0.37 

Machinery  Invest- 

0.076 

(2.23) 

0.233 

ment  per  worker 

Non-Production/ 

0.0402 

(4.68) 

0.223 

Total  Employment 

Shipments 

0.9573 

(13.89) 

0.392 

Employment 

0.7175 

(14.15) 

0.400 

Multi 

-0.1307 

(6.72) 

0.246 

0.0135  (1.29) 
-0.0182  (1.65) 
0.0171      (1.39) 


0.0332      (4.02) 


0.0813  (3.46)  0.479 
0.0454  (1.78)  0.440 
0.0881      (3.12)       0.282 


0.1414 

(3.61) 

0.3304 

(5.78) 

0.426 

0.1371 

(4.69) 

0.4159 

(6.05) 

0.353 

0.047 

(1.80) 

0.3914 

(3.57) 

0.378 

0.0121 

(0.40) 

0.3355 

(3.02) 

0.234 

0.049      (2.77)       0.240 


0.6721 

(9.73) 

1.6093 

(10.52) 

0.412 

0.5099 

(10.10) 

1.2287 

(9.05) 

0.437 

0.0867 

(5.53) 

0.1209 

(2.71) 

0.249 
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Table  6:  Exporter  Wage  Premia 

All 

Production 

Non- 

All 

Production 

Non-Producti' 

production 

Exporter 

0.0259  (2.91) 

-0.0070 

(0.80) 

0.0329  (3.18) 

0.0187 

(2.00) 

-0.0108 

-(1.17) 

0.0214 

(1.74) 

Export  share 

0.0608 

(2.81) 

0.0350 

(1.54) 

0.0712 

(2.50) 

Employment 

0.0477  (13.31) 

0.0478 

(12.81) 

0.0485  (7.44) 

0.0461 

(12.65) 

0.0482 

(12.01) 

0.0475 

(6.56) 

Capital  per  worker 

0.0390  (9.46) 

0.0351 

(9.97) 

0.0495  (8.30) 

0.0406 

(9.82) 

0.0361 

(9.73) 

0.0507 

(8.03) 

Production  hours/worker 

0.3892  (14.93) 

0.5531 

(18.68) 

0.0243  (0.77) 

0.3873 

(14.83) 

0.5420 

(18.31) 

0.0225 

(0.69) 

Multi-plant 

0.0934  (8.72) 

0.0962 

(9.19) 

0.1023  (7.03) 

0.0890 

(8.14) 

0.0912 

(8.43) 

0.1013 

(6.80) 

Fixed  Effects  Regressions 

0.0087  (3.25) 

-0.0007 

(0.27) 

0.0136  (2.39) 

0.0081 

(2.91) 

-0.0007 

(0.24) 

0.0102 

Exporter 

(1.70) 

Export  share 

0.0070 

(0.76) 

-0.0058 

(0.58) 

0.0109 

(0.54) 

Employment 

-0.0300(12.33) 

-0.0078 

(2.99) 

-0.0178  (3.33) 

-0.0389 

(15.37) 

-0.0165 

(6.03) 

-0.0237 

(4.22) 

Capital  per  worker 

0.0189  (15.34) 

0.0169 

(12.77) 

0.0174  (6.55) 

0.0191 

(15.46) 

0.0172 

(12.89) 

0.0189 

(6.92) 

Production  hours/worker 

0.3082  (69.80) 

0.4981 

(104.82) 

-0.0793  (8.28) 

0.2948 

(65.82) 

0.4786 

(98.90) 

-0.0845 

(8.55) 

Multi-plant 


1-0.0082(2.13)    -0.0012    (0.31)      0.0145(1.78)     -0.0077     (2.01)      -0.0013    (0.32)         0.0185 
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Table  7:  Plant  Characteristics  Prior  to  Exporting 

Exporter   t-stat 

Employment 

0.0971    (1.57) 

Production  Workers 

0.0931    (1.49) 

Non-Production  Workers 

0.1117   (1.78) 

Shipments 

0.1124   (1.62) 

Shipments  per  worker 

0.0206   (0.57) 

Value-Added  per  worker 

0.0502   (1.07) 

Non-Production/Total  Employment 

0.0008   (0.12) 

Wage  per  employee 

0.0018   (0.14) 

Production  Wage 

-0.0149   (1.14) 

Non-Production  Wage 

0.0253   (0.95) 
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Table  8:  Growth  Rates  Prior  to  Exporting 


Exporter   t-stat 


Employment 
Production  Workers 
Non-Production  Workers 
Shipments 

Shipments  per  worker 
Value-Added  per  worker 
Non-Production/Total  Employment 
Wage  per  employee 
Production  Wage 
Non-Production  Wage 


0.0135 
0.0126 
0.0242 
0.0273 
0.0158 
0.0096 
0.0007 
-0.0003 
-0.0032 
0.0024 


(2.74) 
(2.40) 
(3.30) 
(2.55) 
(1.52) 
(0.78) 
(0.56) 
(0.09) 
(0.89) 
(0.31) 
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Table  9:  Exporter  Performance  -  Various  Horizons 

One  vear 

Five  Year 

Nine  Year 

Exporter   t-stat 

Exporter  t-stat 

Exporter  t-stat 

Wage  per  employee 

-0.0047  (3.70) 

-0.0098  (2.45) 

-0.0086(1.00) 

Production  Wage 

-0.0035  (2.26) 

-0.0109  (2.20) 

-0.0079  (0.86) 

Non-Production  Wage 

-0.0044  (2.08) 

-0.0070  (0.98) 

-0.0206(1.21) 

Employment 

0.0020  (0.06) 

0.0170  (1.20) 

0.0031  (0.14) 

Production  Workers 

0.0048  (1.59) 

0.0280  (1.93) 

0.0067  (0.29) 

Non-Production  Workers 

-0.0002  (0.07) 

-0.0026  (0.17) 

0.0088  (0.30) 

Shipments 

-0.0127  (2.92) 

0.0226  (1.25) 

-0.0348  (0.99) 

Shipments  per  worker 

-0.0174  (5.28) 

-0.0510  (3.53) 

-0.0488(1.88) 

Value-Added  per  worker 

-0.0159  (2.91) 

-0.0373  (2.50) 

-0.0379(1.68) 

Non-Production/Total 

0.0005  (0.88) 

-0.0028  (1.34) 

0.0046(1.09) 

Employment 
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Table  10:  One  Year  Performance  by  Export  Status  (Starters,  Stoppers,  Both) 

Start     t-stat        Stop     t-stat       Both     t-stat 


Employment 
Production  Workers 
Non-Production  Workers 
Shipments 

Shipments  per  worker 
Value-Added  per  worker 
Wage  per  employee 
Production  Wage 
Non-Production  Wage 
Non-Production/Total 
Employment 


0.0421 
0.0312 
0.0610 
0.1015 
0.0669 
0.0483 
0.0078 
0.0052 
0.0096 
0.0047 


(5.13) 
(3.19) 
(6.13) 
(5.13) 
(3.62) 
(2.94) 
(2.44) 
(1.28) 
(1.01) 
(2.40) 


-0.1157 
-0.0579 
-0.0974 
-0.1286 
-0.0839 
-0.0359 
-0.0160 
-0.0007 
-0.0289 
0.0115 


(5.04) 
(4.46) 
(4.76) 
(6.22) 
(544) 
(1.85) 
(2.32) 
(0.12) 
(2.72) 
(2.94) 


0.0162 
0.0128 
0.0136 
0.0068 
-0.0054 
-0.0100 
-0.0031 
-0.0035 
-0.0014 
■0.0001 


(4.97) 
(4.00) 
(3.69) 
(1.61) 
(1.72) 
(1.97) 
(2.37) 
(2.08) 
(0.77) 
(0.17) 
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Table  11:  Probability  of  Plant  Failure 


One  Year 

Nine  Year 

Exporter 

-0.0342 

-0.0002 

-0.1477 

-0.0127 

(15.77) 

(0.17) 

(10.33) 

(0.75) 

Employment 

-0.0174 
(20.51) 

-0.1199 
(14.37) 

Value-added  per  worker 

-0.008 
(10.97) 

-0.0575 
(6.18) 

Capital  per  worker 

-0.0052 
(9.61) 

-0.0443 
(6.72) 

Hours  per  production  worker 

-0.0183 
(6.00) 

-0.184 
(5.05) 

Multi-plant 

-0.0041 

(2.57) 

0.0163 
(0.99) 

White  collar/total  employment 

0.0186 
(4.51) 

0.0338 
(0.69) 

\-      >-      ^ 
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Date  Due 
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